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SUPPLEMENT TO PRESENT KNOWLEDGE IN NUTRITION 


The September issue of this journal an- 
nounced the publication that month of a 
small monograph entitled: ‘“Present Knowl- 
edge in Nutrition.” This consists of selected 
material previously published in Nutrition 
Reviews, but revised as of the time the mate- 
rial was sent to press, which, because of 
printing schedules, was several months 
before it was published. Because our De- 
cember issue is largely taken up with a 
thorough index we have decided to use the 
few pages available to bring the ‘Present 
Knowledge in Nutrition”? even more up-to- 
date. Accordingly, we are printing this 
supplement which may be added to the 
monograph. The latter is available from 
The Nutrition Foundation, Inc., Chrysler 
Building, New York, at a cost of $2.00. 


CALORIES 


The problem of obesity has received addi- 
tional attention on the experimental, clinical 
and population planes. Clinically, methods 
of estimation of body fat in man have been 
perfected (J. Brozek and A. Keys, Physiol. 
Rev. 33, 245 (1953)). Increased notice has 
been taken of the fact that body composi- 
tion, rather than body weight, is the deter- 
minant factor in defining obesity (Nutri- 
tion Reviews 11, 229 (1953)). The multiple 
nature of etiologic factors causing obesity 
and the multiplicity of ‘‘types” of obesity 
have been emphasized (J. Mayer, Physiol. 
Rev. 33, 472 (1953)). Genetic, traumatic 
and environmental factors have been ex- 
amined, both in man and in experimental 
animals. In particular, in the experimental 
animal, the mechanism of the development 
of the hereditary obesity-hyperglycemic 
syndrome, a condition which resembles a 
situation frequently encountered in obese 
middle-aged individuals, has been further 
elucidated. In man, the importance of lack 


of exercise in the development of over- 
weight has received renewed attention, 
both in the adult and in the child (Mayer 
and F. J. Stare, J. Am. Dietet. Assn. 29, 
340 (1953); P. S. Peckos, Science 117, 
631 (1953)). 


CARBOHYDRATES 


Interesting studies have been made on the 
absorption of sugars (Nutrition Reviews 
11, 248 (1953)) which indicate an “adapta- 
tion’ phenomenon on the part of the en- 
zymes involved in absorption. Thus after 
a period of fasting, sugars are absorbed 
less readily from the intestinal tract, and 
the feeding of glucose, fructose, or galactose 
specifically stimulates the rate of absorp- 
tion of the particular sugar given. The 
decreased absorption of sugars as a result 
of “disuse” is of course paralleled by the 
storage of sugar, the latter having been 
recognized for some time. 

Further studies on the oxidation of glu- 
cose and fructose (Nutrition Reviews 11, 
312 (1953)) have demonstrated the de- 
creased glucose oxidation by liver slices of 
diabetic animals, while the oxidation of 
fructose was unchanged. This would seem 
to localize the action of insulin at an early 
stage of utilization of glucose, perhaps at 
its initial phosphorylation, although no 
further direct studies of the action of pitu- 
itary extracts and insulin on hexokinase 
have been reported. In this connection the 
decreased phosphorylation of thiamine to 
produce cocarboxylase in diabetes (Ibid. 
10, 214 (1952)) may suggest a general 
role of insulin in phosphorylation reactions. 


FAT 


There has been ample confirmation that 
in diabetes there is a markedly decreased 
synthesis of fatty acids from acetate, but 
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newer experiments (Nutrition Reviews 11, 
312 (1953)) have placed a new interpretation 
on the role of insulin in this process. It 
now appears that this blocking of lipogene- 
sis is not the primary metabolic block, but 
is secondarily dependent on the failure of 
glucose oxidation in diabetes. Active glucose 
oxidation appears to be necessary for the 
integrity of the enzyme systems required 
for fatty acid synthesis. 

Active work has proceeded toward dem- 
onstrating the intimate role of coenzyme A 
in the oxidation of fatty acids. A review of 
this work has been given by F. Lynen (Fed. 
Proc. 12, 683 (1953)) and H. R. Mahler 
(Ibid. 12, 694 (1953)), and more detailed 
articles are also beginning to be published 
(Mahler, S. J. Wakil, and R. M. Bock, 
J. Biol. Chem, 204, 453 (1953)). In the latter 
work enzymes have been partially purified 
which catalyze the formation of coenzyme 
A derivatives of a wide variety of fatty 
acids, a process requiring adenosine tri- 
phosphate. Presumably in fatty acid oxida- 
tion this initial activation of the fatty acid 
is essential and intermediate fatty acids of 
lower carbon chain length are also coenzyme 
A derivatives. 


PARENTERAL NUTRITION 


In the field of parenteral nutrition, J. M. 
Beal, P. M. Frost, and J. L. Smith (Ann. 
Surg. 138, 203 (1953)) have reported that 
when a 25 per cent glucose-5 per cent alco- 
hol solution is given intravenously at a 
rate of 0.6 to 0.8 g. per kilogram body 
weight per hour, neither diuresis nor undue 
loss of glucose and electrolytes follows. 
Such concentrations of glucose appear to be 
a practical source of calories whenever 
parenteral alimentation is required. Be- 
cause of the vein-damaging properties of 
hypertonic solutions, repeated infusions 
of such mixtures are feasible only when 
administered via intravenous catheter. 

W. M. Cox, R. C. Ellingson, and A. J. 
Mueller (Pediatrics 11, 435 (1953)) have 
shown in rats that, although the most 
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efficient use of protein occurs at a high 
caloric intake, an appreciable degree of 
nitrogen utilization may occur in the 
presence of a calorically inadequate diet. 
They also observed that when the caloric 
intake is limited to approximately 50 per 
cent of ad libitum intake, a diet supplying 
20 per cent of the calories as protein sup- 
ports better growth in rats than diets con- 
taining more or less than this amount of 
protein. These findings would appear to 
have a useful application in human nutri- 
tion. 

In further confirmation and extension of 
the work of P. 8. Larson and I. L. Chaikoff 
(J. Nutrition 18, 287 (1937)) and others, 
R. Elman (J. Clin. Nutrition 1, 287 (1953)) 
has called attention to the existence of 
two important time factors in the metab- 
olism of amino acids given intravenously. 
Elman administered to patients infusions 
of an inadequate caloric mixture of glucose 
and amino acids, and observed that greater 
utilization of the amino acids occurred 
when the glucose and amino acids were 
given simultaneously, and also when the 
mixture was infused at a very slow rate. 


MINERALS 


Sodium. The relationship of sodium in- 
take to cardiovascular problems (Nutrition 
Reviews 11, 33 (1953)) and to adrenal 
hormone effects (Jbid. 11, 41 (1953)) has 
been reviewed recently. 

Potassium. A_ prolonged dietary defi- 
ciency of potassium has been studied in a 
35 year old male (Nutrition Reviews 11, 
270 (1953)). The diet provided a daily 
intake of 14 mEq of potassium per day for 
sixty-five days. A negative potassium 
balance was noted which varied from 1 to 
13 mEq per day. During the experimental 
period, the serum potassium level fell from 
4 to 3 mEq per liter. No clinical alterations 
were noted in body weight, blood pressure, 
electrocardiogram and ergograms; no evi- 
dence of protein breakdown was observed. 

Decreases in the potassium content of the 
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cells of the jejunum of the dog were found 
to cause a marked reduction in the motility 
of the jejunum. Moderate decreases in 
sodium and chloride caused an initial in- 
crease in the rate of fluid propulsion in the 
intestinal loop. As the deficiency increased, 
there was a greater decrease of cellular 
potassium which was accompanied by a 
decreased rate of propulsion and actual 
paralysis (Nutrition Reviews 11, 142 (1953)). 

Iron. Pronounced species differences in 
iron absorption have been noted for rats, 
guinea pigs, chicks and mice (Nutrition 
Reviews 11, 19 (1953)). Human infants 
appear to have iron stores at birth which 
are adequate for almost the first half year 
of life and are apparently relatively inde- 
pendent of food supplies of iron during that 
time (Jbid. 11, 163 (1953)). Extensive 
studies of the iron stores in the normal adult 
male have suggested that approximately 
1200 to 1500 mg. are stored and that iron 
feeding has little effect in increasing these 
stores. Once they are depleted they are 
rather promptly rebuilt to a normal level 
(Ibid. 11, 73 (1953)). 

Molybdenum. Through researches of D. A. 
Richert and W. W. Westerfeld (J. Biol. 
Chem. 208, 915 (1953)) a new trace mineral 
may be added to the list of essential nutri- 
ents. The dietary factor required for the 
maintenance of normal levels of rat intestinal 
xanthine oxidase was isolated from soy flour, 
and identified as a molybdate salt. All the 
activity could be accounted for by molyb- 
denum. 

Manganese. Studies to determine whether 
or not bovine brucellosis was attributable 
to low manganese intake or that supple- 
ments of manganese would reduce the inci- 
dence of this disease have shown conclusively 
that manganese is not effective (Nutrition 
Reviews 11, 48 (1953)). 

Zinc. The suggestion has been made that 
the colostrum of mice is sufficiently high 
in zine to prevent zine deficiency in the 
offspring. Later in the lactation cycle, the 
zine content of milk is sufficiently low to 
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cause a zine deficiency in newborn mice 
which have been deprived of colostrum 
and reared by foster mothers which were 
in the thirteenth to eighteenth days of 
lactation (Nutrition Reviews 11, 277 (1953)). 
Detailed studies on the concentration of 
zinc in body fluids and tissues have been 
reviewed (/bid. 11, 116 (1953)). 


CALCIUM 


K. M. Henry and 8. K. Kon (see Nutri- 
tion Reviews 11, 274 (1953)) have com- 
pared the effects of feeding low and high 
calcium diets to rats over long periods of 
time. The finding of principal interest was 
that those rats “adapted” to low calcium 
diets were able to retain calcium to a much 
better extent than rats ‘‘adapted’”’ to the 
higher level of calcium. This was true after 
a two-year experiment when no difference 
in bone ash was apparent. The bone salts 
as laid down under conditions of some 
calcium limitation thus appear to be held 
more tenaciously by the body. This con- 
firms the general experience in human 
beings, but no suggestions as to mechanism 
are available. 

Most investigators have found that aged 
animals and human beings tend to go into 
negative calcium balance. Thus if main- 
tenance of balance is desirable in old age, 
it would appear that their requirements are 
high (C. M. McCay, in “Problems of Age- 
ing,’ 3d edition, edited by A. 1. Lansing, 
p. 169, Williams & Wilkins, Baltimore 
(1952)). One paper suggests that the osteo- 
porosis in elderly people is related to cal- 
cium intake (see Nutrition Reviews 11, 
198 (1953)), whereas F. Albright and E. C. 
Reifenstein (‘Parathyroid Glands and Met- 
abolic Bone Disease,’’ Williams & Wilkins, 
Baltimore (1948)) give the more general 
conclusion that calcium intake is of minor 
importance and that the primary defect 
is in the bone matrix or the calcification 
of the matrix. M. D. Bogdonoff, N. W. 
Shock, and M. P. Nichols (J. Gerontol. 
8, 272 (1953)) conclude that aged males 
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do not have high calcium requirements, 
while P. G. Ackermann and G. Toro, 
reporting in the same journal (Ibid. 8, 289 
(1953)), reach the opposite conclusion. 


FLUORINE 


Our knowledge of the effect of artificial 
introduction of fluorides into communal 
water supplies on the dental caries inci- 
dence of the child population has increased 
rapidly during the past year. In at least 8 
communities (Newburgh, New York, Grand 
Rapids, Michigan, Brantford, Ontario, She- 
boygan, Wisconsin, Evanston, Illinois, 
Marshall, Texas, Lewiston, Idaho) fluorida- 
tion programs have been in progress for 
periods of four years or more and evidence 
from each of these communities indicates 
that definite reductions in dental caries 
incidence have already been achieved. 
In a symposium on the various aspects of 
the fluoridation program sponsored by the 
American Public Health Association, F. §S. 
McKay (Am. J. Pub. Health 43, 700 
(1953)), H. T. Dean (Ibid. 48, 704 (1953)), 
and E. A. Schisa (Ibid. 48, 710 (1953)), 
have discussed in detail the history, the 
supporting evidence in favor of fluoridation, 
and public health aspects. 

As a result of a British team’s trip to 
this country to study various practical 
phases of fluoridation, a clear and realistic 
view of the subject has been published 
(J. R. Forrest, J. Longwell, H. H. Stones, 
and A. M. Thomson, Her Majesty’s Sta- 
tionary Office, London (1953)). In this 
thoroughgoing evaluation, the authors rec- 
ommend establishment of exploratory study 
centers where fluoridation will begin in 
order to evaluate the desirable amounts 
of fluoride for British circumstances of en- 
vironment, diet, and other considerations. 

A particularly important study of fluoride 
excretion by human beings has been re- 
viewed (Nutrition Reviews 11, 167 (1953)). 
Those individuals were studied who had 
consumed amounts of fluoride varying 
from 3 to 36 mg. daily over two- to one 
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hundred and thirty-week periods. The 
amounts of fluoride excreted during and 
after fluoride ingestion were studied. Par- 
ticularly interesting results were obtained 
from the study of fluoride excretion after 
termination of fluoride ingestion. These 
data were used to make tentative calcula- 
tions of the amount of fluoride stored during 
the periods of ingestion. 


VITAMIN A 


Two papers by H. B. Fell and E. Mel- 
lanby (see Nutrition Reviews 11, 244 (1953)) 
deserve particular mention. These workers 
have studied the effects of high levels of 
vitamin A on embryonic tissues cultured 
in vitro. Studies upon the chick ectoderm 
indicate that vitamin A plays a major 
role in directing the differentiation of the 
cells of epithelial structures. The develop- 
ment of a keratinized squamous epithelium 
was inhibited by high levels of vitamin A 
and a cuboidal or columnar type of epi- 
thelium was formed even though normal 
development would lead to the keratinized 
type. The results compare perfectly with 
the reverse change, the formation of a 
keratinized epithelium from a mucous- 
secreting ciliated epithelium, as a result of 
low levels of vitamin A described much 
earlier by S. B. Wolbach and P. R. Howe 
(J. Exp. Med. 42, 753 (1925)) in the vita- 
min A-deficient rat. The culture of embry- 
onic bone with high levels of vitamin A 
gave results comparable to those already 
described in animals by Wolbach (J. 
Bone Joint Surg. 29, 171 (1947)). In this 
paper and more recently (Wolbach and 
D. M. Hegsted, Arch. Path. 55, 47 (1953)) 
Wolbach concludes that vitamin A has 
properties of an “inductor or evocator” 
agent which acts upon competent tissue to 
determine the pattern of development. 
The extensive studies upon animals suffer- 
ing from either hypo- or hypervitaminosis 
A, together with the studies of Fell and 
Mellanby (loc. cit.), thus indicate that the 
cells of the epiphyseal cartilage and the 
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basal cells of the stratum germinativum 
respond directly to vitamin A. 


VITAMIN E 


Studies on acute liver necrosis in rats (K. 
Schwarz, Proc. Soc. Exp. Biol. Med. TT, 
818 (1951); T8, 852 (1951)) fed high yeast 
diets indicate that at least three factors 
are involved in its production. These are 
cystine, vitamin E and an unknown factor 
present only in certain yeasts. A deficiency 
of all three appears essential for uniform 
production of the disease which, in addition 
to widespread hepatic necrosis, includes 
uleers in the forestomach, renal damage, 
and hemorrhagic areas in the gastrointes- 
tinal tract and mediastinal lymph nodes. 
The number of factors involved apparently 
explains the failure to observe the condition 
in some laboratories where the diets, par- 
ticularly the kind of yeast used, were not 
entirely comparable. 

Extensive studies upon vitamin E defi- 
ciency in calves have been reported (Nutri- 
tion Reviews 11, 241 (1953)). The inclusion 
of cod liver oil in a diet composed of skim 
milk precipitated the disease. Muscle dys- 
trophy of no consistent pattern, including 
the heart muscle, was the principal finding. 
Death by heart failure was observed, in 
agreement with previous reports (Ibid. 
9, 76 (1951)) on cattle. The creatine con- 
tent of muscle and heart tissue was low. 
Studies on various farms in Scotland indi- 
cated that, although no muscle dystrophy 
was observed, the tocopherol reserves of 
calves born in late winter were often low. 


ASCORBIC ACID 


Vitamin By. decreases the excretion of 
tyrosine metabolites by guinea pigs on an 
ascorbic acid-deficient diet. This effect is 
lowest in prolonged scurvy, which indicates 
that ascorbic acid is necessary for the vita- 
min By effect (M. C. Chi Wu and R. R. 
Sealock, Arch. Biochem. Biophys. 44, 312 
(1953)). The possible role of ascorbic acid 
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as a coenzyme has been proposed (Nutri- 
tion Reviews 11, 17 (1953)). Dehydro- 
ascorbic acid, in conjunction with and bound 
to an apoenzyme, was suggested as causing 
specific dehydrogenation of tyrosine keto 
acid. The conversion of glucose labeled in 
the sixth position with C" to ascorbic acid 
labeled chiefly in the one position was re- 
ported by H. H. Horowitz and C. G. King 
(J. Biol. Chem. 200, 125 (1953)). These 
workers also present a method for the step- 
wise degradation of ascorbic acid. 


RIBOFLAVIN 


An analogue of riboflavin, in which p- 
ribose is replaced by pD-lyxose, has been iso- 
lated from human heart muscle. The syn- 
thetic compound was found to be incapable 
of replacing riboflavin in mice and rats 
(Nutrition Reviews 10, 94 (1952)). An in- 
teresting study has been conducted to 
determine whether there was a correlation 
between riboflavin excretion and nitrogen 
balance. In the three groups of patients 
studied, some of whom were postoperative 
and some with diabetes mellitus, there was 
a consistent, direct relationship between 
nitrogen and riboflavin excretion, with 
negative riboflavin balance uniformly ac- 
companying negative nitrogen balance ([bid. 
10, 58 (1952)). 

Riboflavin requirements in pregnancy 
have been systematically evaluated on the 
basis of excretion studies and reported 
(Nutrition Reviews 10, 142 (1952)). The 
results of these studies are similar to those 
conducted through the reproductive cycle 
of the rat where it was noted that little 
riboflavin was required during the early 
days of pregnancy but that there was a 
major increase in requirement during the 
later days of pregnancy because of the rapid 
increases in fetal riboflavin (Jbid. 10, 188 
(1952)). 


NIACIN 


G. A. Goldsmith, H. P. Sarett, U. D. 
Register, and J. Gibbens (see Nutrition 
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Reviews 11, 70 (1953)) have presented 
studies upon the niacin requirements of 
human subjects consuming diets low in 
niacin and approximately equal in trypto- 
phan content which contained either corn 
or wheat as the basic cereal. The estimated 
minimum requirement for niacin when the 
diets contained about 200 mg. of tryptophan 
per day was 7 mg. per day. The corn diet 
supplied approximately 4.5 mg. of niacin 
per day and the wheat diet 5.7 mg. This 
difference seems to be sufficient to account 
for the difference in pellagragenicity of the 
two diets. On the other hand, evidence of 
niacin precursors or unavailable forms of 
niacin continue to be noted. K. J. Carpenter 
and J. Laguna (see Nutrition Reviews 10, 
105 (1952)) showed that diets made of corn 
did not allow good growth in rats unless 
niacin was added. Treatment of the corn 
with lime similar to the method used in the 
preparation of the Mexican tortilla over- 
‘ame this apparent niacin deficiency. D. 
K. Chaudhuri and E. Kodicek (Biochem. 
J. 47, xxxiv (1950); 48, viii (1951)) have 
also presented evidence for a niacin precur- 
sor in cereals. G. F. Heuser and M. L. Scott 
(see Nutrition Reviews 11, 173 (1953)) have 
described a bowed-leg condition in ducklings 
which was prevented by niacin, but the 
niacin in wheat middlings appeared inef- 
fective. 


VITAMIN Be 


P. E. Waibel, W. W. Cravens, and E. E. 
Snell (J. Nutrition 48, 531 (1952)) found 
equal activities for pyridoxal, pyridoxamine 
and pyridoxine in chicks fed rations con- 
taining cooked starch rather than soluble 
sugars as the carbohydrate. Under prac- 
tical conditions, therefore, there is no evi- 
dence for a difference in the availability of 
these compounds. Vitamin B, deficiency 
in animals is produced most rapidly during 
growth; consistent with this is the observed 
aggravation of vitamin Bg deficiency in rats 
by administration of the growth hormone 
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(J. Beare, J. R. Beaton, F. Smith, and E. 
W. McHenry, Endocrinology 52, 396 (1953)). 

A clue to the essential role of vitamin B, 
in fat metabolism is provided by P. W. 
Witten and R. T. Holman (Arch. Biochem. 
Biophys. 41, 266 (1952)) who demon- 
strated that vitamin Bs, “is involved in 
synthesis of very highly unsaturated acids 
(arachidonic and hexaenoic acids) from 
linoleic and linolenic acids” in rats. H. M. 
Sinclair (Biochem. J. 51, x (1952)) claims 
on the basis of indirect evidence that pyri- 
doxal phosphate is a coenzyme of histami- 
nase (diamine oxidase), and that some of the 
skin lesions of vitamin Bg, deficiency are 
secondary to vascular changes produced 
by abnormal concentrations of histamine. 

The report that locally applied pyridox- 
ine clears seborrheic dermatitis of the sicca 
type (Nutrition Reviews 8, 182 (1950)) 
has been confirmed and extended (Jbid. 
10, 323 (1952); A. W. Schreiner, E. Rock- 
well, and R. W. Vilter, J. Invest. Dermat. 
19, 95 (1952)). Vilter and his colleagues (./. 
Lab. Clin. Med. 42, 335 (1953)) have re- 
ported further on their production of vitamin 
B, deficiency in man. The deficiency was 
produced in 34 of 50 patients. The signs in 
general were similar to those of other B-com- 
plex deficiencies. Abnormalities were demon- 
strated in the metabolism of tryptophan, 
alanine and urea. Two to 3 mg. of pyridoxine 
will meet the daily requirements of adult 
human beings. 8. E. Snyderman, L. E. Holt, 
R. Carretero, and K. Jacobs (J. Clin. Nutri- 
tion 1, 200 (1953)) deprived 2 human infants 
of pyridoxine and observed a rapid arrest in 
weight gain, and a failure to convert trypto- 
phan to N’-methylniacinamide. One infant 
developed a severe microcytic hypochromic 
anemia, the other, convulsive seizures. 
All symptoms were corrected by administra- 
tion of pyridoxine. These several reports 
leave no reasonable doubt that vitamin Be 
is essential in man as it is in experimental 
animals. 


‘ 
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PANTOTHENIC ACID 


Recent studies have enlarged our knowl- 
edge of pantothenic acid. The first of these 
encompasses the work of three laboratories 
(J. R. Stern and A. del Campillo, J. Am. 
Chem. Soc. 75, 2277 (1953); W. Seubert 
and F. Lynen, /bid. 75, 2787 (1953); H. 
Beinert et al., Ibid. 75, 4111 (1953)). The 
last-named group have demonstrated in 
liver enzymes an intimate participation of 
coenzyme A at each step in the oxidation 
of fatty acids into C. units, which are in 
turn oxidized through the tricarboxylic 
acid cycle. The reactions appear to be re- 
versible, and thus these studies establish 
at the enzyme level the observations (H. P. 
Klein and F. Lipmann, J. Biol. Chem. 203, 
95, 101 (1953)) that coenzyme A facilitates 
the formation of longer chain fatty acids 
and steroids from acetate, in rat liver or 
yeast. Finally, it appears (A. Kornberg and 
W. E. Pricer, J. Am. Chem. Soc. 74, 1617 
(1952)) that the esterification of glycerol 
phosphate with long-chain fatty acids may 
be coenzyme A-dependent, and thus the 
fabrication of phospholipids and neutral 
fats may also be foreshadowed, through 
the use of this coenzyme. 

A new derivative of pantothenate, N- 
pantothenyl cysteine, has been reported 
active for Acetobacter suboxrydans (G. M. 
Brown and E. E. Snell, J. Am. Chem. Soc. 
75, 2782 (1953)). It was convertible by this 
organism into pantetheine, and hence was 
postulated to be an intermediate in the bi- 
osynthesis of pantetheine and coenzyme A. 


VITAMIN By 


Several studies have appeared on the 
possible growth effects of vitamin Bie 
supplements to the diets of children and 
infants. B. F. Chow (J. Nutrition 43, 323 
(1951)) found that the administration of 
such supplements to either chronically 
ill or healthy infants resulted in greater 
weight gains, but qualified the conclusion 
since “due to the heterogeneity of the 
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subjects ... and the small numbers studied, 
the results are considered as suggestive of 
trends...” N. C. Wetzel, H. H. Hopwood, 
M. E. Kuechle, and R. N. Grueninger (J/. 
Clin. Nutrition 1, 17 (1952)) concluded that 
vitamin By. caused a very significant in- 
crease in weight in children suffering from 
“nutritional failure.’’ The experimental de- 
sign of this study received considerable 
criticism (Nutrition Reviews 11, 42 (1953)). 
N.S. Scrimshaw and M. A. Guzman (Na- 
tional Vitamin Foundation Nutrition Sym- 
posium Series 7, 101 (1953)), in studies 
upon school children in Central America, 
were unable to show a significant effect on 
height or weight of either a school lunch 
program or the addition of vitamin By 
and aureomycin except in one village where 
the results with either of the latter two 
supplements reached the level of statistical 
significance. Considering the low level of 
animal protein in these diets, the results 
were unexpected. N. Jolliffe et al. (Ibid. 
7, 119 (1953)), in studies made in Italy, 
compared 172 children who received vita- 
min By, with 179 controls. An over-all 
significant increase in weight was observed 
without a significant difference in height. 
When the groups were subdivided into boys 
and girls, on the basis of age, ete., such 
that the numbers per group were reduced 
considerably, the difference in the groups 
was of a low order of significance or not 
significant. This study appears to show that 
the natural variation in growth in children 
is so large that the relatively small effect 
of vitamin By, is difficult to demonstrate 
under ordinary conditions even when the 
diet is rather low in animal protein. The 
difference between statistically significant . 
and “important” responses also requires 
consideration. Until further evidence is 


available, it would appear that widespread 
deficiency of vitamin By in children has 
not been demonstrated and important re- 
sponses to vitamin By. administration are 
not to be expected in most children. 
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METHYL GROUPS 


There is no known exception to the fact 
that donors of intact methyl groups are 
limited to certain methylated quaternary 
nitrogen and sulfonium compounds, now 
that evidence has been presented for the 
occurrence of S-adenosylmethionine, so- 
called active methionine (G. L. Cantoni, 
J. Am. Chem. Soc. 74, 2942 (1952)). Whether 
or not this sulfonium compound also repre- 
sents the molecule in which methyl first 
appears as a result of formate-to-methy] 
synthesis is uncertain. Additional support 
for participation of folacin and of vitamin 
By in the reactions yielding methyl from 
nonmethyl carbons has been reported (Nu- 
trition Reviews 11, 220 (1953)) but, up to 
the present time, normal growth of rats or 
chicks has not been demonstrated on diets 
completely devoid of labile methyl but 
containing homocystine, sources of formate 
and other nutrients believed to be required 
by these species. 


LIPOIC ACID 


Previous investigations on lipoic acid 
have pointed to its participation in the 
pyruvic oxidase complex, possibly as part 
of the dehydrogenase system. Based on this 
belief, M. Calvin and his associates (Calvin 
and P. Massini, Experientia 8, 445 (1952); 
Calvin, Chem. Eng. News 31, 1735 (1953); 
Calvin and J. A. Barltrop, J. Am. Chem. 
Soc. 74, 6153 (1952)) have speculated that 
lipoic acid may participate in the primary 
quantum conversion act of photosynthesis. 
In the presence of light, incorporation of 
CO, into members of the citric acid cycle 
is strongly inhibited. This is explained by 
the following reaction, which is envisaged 


as: 


Chlorophyll (activated) + S—S -—-—- 


( 
chlorophyll (ground state) + S 8 
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whereby lipoic acid is maintained as thiy] 
free radicals due to light-induced electronic 
excitation. In the absence of light, reoxida- 
tion of the free radi¢als would occur, through 
DPN, flavoproteins and other oxidants, in- 
cluding finally COs». 

This proposal implies that the ‘“‘reduction”’ 
of lipoie acid (disulfide) by light proceeds 
more rapidly than its reduction by pyruvate. 
This has not been verified by direct experi- 
ment; however, spectrophotometric evi- 
dence was presented to show that the 
energy needed to rupture the S—S bond in 
lipoie acid (30,000 to 40,000 calories per 
mole) is approximately equal to the energy 
available for photosynthesis when one quan- 
tum of light is absorbed. These suggestions, 
if verifiable by direct experiments, will 
constitute an important step toward a fuller 
understanding of photosynthesis. 


RELATION OF NUTRITION 
TO DENTAL CARIES 


Early results of a large caries study con- 
ducted at a mental institution in Sweden 
are becoming available (B. Gustafsson, 
Odont. Tidskrift. 60, 338 (1952)). When 
supplements of sugar in solution were given 
there was no increase in dental caries. When 
comparable amounts of sugar were fed in 
the form of sticky candy such as caramels, 
the incidence of dental caries was increased. 
When the latter supplement was given be- 
tween meals, the increase was greater than 
when given at meal times. Similar sugar 
supplements in the form of chocolate bars 
did not increase caries susceptibility, but, 
if anything, caused a slight reduction in 
caries incidence. The investigator was par- 
ticularly impressed by the tremendous 
variation in individual susceptibility to 
tooth decay and remarked upon the in- 
ability to increase caries susceptibility in 
caries-immune individuals. 

Radioisotope studies with monkeys have 
shown that there is a definite passage of 
ions to all parts of the enamel and dentin. 
Two distinct gradients were noted in the 
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uptake of radiophosphorus by these tissues. 
In the enamel, the radiophosphorus uptake 
is highest on the external surface and 
gradually decreases to a very low level at 
the dentino-enamel junction. Studies showed 
that the majority of the radiophosphorus 
in the enamel was attributable to contact 
with saliva. In the dentin, the level of 
radioactivity after radiophosphorus was 
lowest at the dentino-enamel junction and 
increased to its highest value at the internal 
dentin bordering the pulp. The majority of 
the isotope incorporated into the dentin 
originated from the blood circulating 
through the pulp (Nutrition Reviews 11, 
89 (1958)). 

On the basis of present data, it is not pos- 
sible to determine how this transfer of iso- 
topes through the dental tissues occurs in 
view of the fact that there is no known 
transportation system in these tissues. The 
possibility for ionic transfer in the enamel 
is the delicate submicroscopic fibrillar net- 
work within each enamel prism which has 
been demonstrated by electron microscopy 
(Nutrition Reviews 11, 54 (1953)). The 
previous inability to visualize these fibrillar 
networks was because the diameter of the 
fibrils was only a few hundred Angstréms, 


much below the resolving power of the light 
microscope. Also what had appeared to be a 
solid organic membrane around the largely 
inorganic mass of the prism, the prism 
sheath, was shown to be a slightly more 
dense, closely packed fibrillar network inter- 
spersed with inorganic crystals. It was inter- 
esting to note that, in electron microscope 
studies on developing teeth of the mouse 
and the monkey, the young enamel matrix 
was almost completely homogeneous. 
Slightly later in development there was a 
period in which the beginnings of the fibrillar 
network were evident. Progressively with 
development the fibrillar nature became 
more evident until maturity was attained. 
Crystal formation in interprismatic 
sheaths did not begin until a much later 
stage of development. 

Attention has been drawn to the intimate 
relationship of the hereditary constitution of 
rats to their caries susceptibility (Nutrition 
Reviews 10, 276 (1952)). Strains of rats from 
three different sources were compared under 
the same environmental and dietary circum- 
stances. The average caries scores per rat 
were 14.7, 26.6 and 37.8. These striking dif- 
ferences suggest the real need for carefully 
controlled experimentation. 
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THE NUTRITION FOUNDATION 


The Nutrition Foundation was organized by food and related manu- 
facturers in December, 1941, as a sincere expression of their interest in 
scientific progress and human health. The basic purposes of the Founda- 
tion are: (1) the development of a comprehensive program of fundamental 
research, providing basic information in the seience of nutrition; and (2) 
the support of educational measures that will assist in making the science 
of nutrition effective in the lives of present and future generations. f 


The publication of NUTRITION REVIEWS has been undertaken to 
enable professionally trained people to keep abreast of current progress 
and to have available an unbiased, authoritative review of the current 
research literature in the science of nutrition. 


The Editorial Staff has been carefully selected so that the publication 
will merit, in reasonable degree, the confidence of the medical profession 
and others who work directly with the public in the field of nutrition. The 
service provided by the publication is distinct from that of an abstract 
journal, a review for laymen, or an extensive scientific review. Since the 
reviews as originally prepared by a member of the Editorial Staff are fre- 
quently modified by special referees and may be further modified by the 
Editorial Office in preparing final copy for the press, the Editorial Commit- 
tee feels that it is preferable not to affix the names of Editorial Staff mem- 
bers to individual reviews. There is thus a high degree of group responsi- 
bility on the part of the Editor and Associate Editors. | 


Signed articles do not necessarily represent the opinion of the Editorial 
Staff. 


A leaflet based on articles appearing currently in NUTRITION 
REVIEWS and entitled “Current Research in the Science of Nutrition” is 
distributed free of charge by The Nutrition Foundation each month. The 
vocabulary of the leaflet is adapted for lay reading and the subject matter 
is restricted to clearly established findings of practical interest. Those 
who wish to have their names placed on the mailing list should write directly 
to The Nutrition Foundation, Inc., Chrysler Building, New York City. 


| 
ft 
. 
VY 
‘ 
4 
- 
a 
Wes 
J 
* 


